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The grand unified theory of classical quantum mechanics 
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Abstract 

A theory of classical quantum mechanics (CQM) is derived from first principles that success! 
on all scales. Using Maxwell's equations, the classical wave equation is solved with the 
cannot radiate energy. By further application of Maxwell's equations to electromagnetic and 
production, the Schwarzschild metric (SM) is derived from the classical wave equation 
include conservation of spacetime in addition to momentum and matter/energy. The result 
Maxwell's equations, special relativity, and general relativity. It gives gravitation " 
Published by Elsevier Science Ltd on behalf of the International Association for Hy< 



^Bwfe>p^cal laws 
tha£% bound electron 
£jpna$frelds at particle 
neral relativity to 
I relationship between 
l to the cosmos. © 2001 



ergy. 



I. Iirtroductioo 

A theory of classical quantum mechanics (CQM), derived 
from first principles, successfully applies physical laws on, : 
all scales [1]. The classical wave equation is solved witlfc 
the constraint that a bound electron cannot radiate 
The matheoiancal formulation for zero radiation 1 
Maxwell's equations follows from a deri vatic 
[2]. The function that describes the motion i 
must not possess spacetime Fourier < 
synchronous with waves traveling at, 
CQM gives closed form solutions fort 
stability of the n = 1 state and 1 
states, the equation of the pbo| 
states, the equation of the J 




predict the wave particli 
light The current 
tron may be 
spin angular 
tively charge 
for angulaltao] 



' light 
ngthe 
f the excited 
i in excited 
I photon which 
r of particles and 



functions of the dec- 
interpreted For example. 
Its from the motion of nega- 
ig systematically, and the equation 

r x p, can be applied directly to the 

wave ftmctior>(ir«BTent density function) that describes the 
electron. The magnetic moment of a Bohr magneton, Stem 



•Corresponding author. Tel.: +1-409-490-1090; fax: + 1-609- 
490-1066. 

E-mail address: rmiIls@blackJigritpoweT.com (RX. Mills). 
1 URL: www.btoddightpower.com 



Et, g factor, Lamb shift, resonant line width 
don rules, correspondence principle, wave 
cle *3oflity, excited states, reduced mass, rotational 
enef8fis, and momenta, orbital and spin splitting, spin- 

coupling. Knight shift, and spin-nuclear coupling, 

jjjhization energies of two electron atoms, elastic electron 
' ^'scattering from helium atoms, and the nature of the chemical 
bond are derived in closed form equations based on 
Maxwell's equations. The calculations agree with experi- 
mental observations. 

For any i™< of wave advancing with limiting velocity and 
capable of transmitting signals, the equation of front prop- 
agation is the same as the equation for the front of a light 
wave. By applying this condition to electromagnetic and 
gravitational fields at particle production, the Schwarzschild 
metric (SM) is derived from the classical wave equation 
which modifies general relativity to include conservation of 
spacetime in addition to momentum and matter/energy. The 
result gives a natural relationship between Maxwell's equa- 
tions, special relativity, and general relativity. It gives grav- 
itation from the atom to the cosmos. The universe is time 
harmonically oscillatory in matter energy and spacetime ex- 
pansion and contraction with a minimum radius that is the 
gravitational radius. In closed form equations with funda- 
mental constants only, CQM gives the deflection of light by 
stars, the precession of the perihelion of Mercury, the par- 
ticle masses, the Hubble constant, the age of the universe, 
the observed acceleration of the expansion, the power of the 
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universe, the power spectrum of the universe, the microwave 
background temperature, the uniformity of the microwave 
background radiation at 2.7 K with the microkelvin spa- 
tial variation observed by the DASI, the observed violation 
of the GZK cutoff, the mass density, the large-scale struc- 
ture of the universe, and the identity of dark matter which 
matches the criteria for the structure of galaxies. In a special 
case wherein the gravitational potential energy density of a 
blackhole equals that of the Plank mass, matter converts to 
energy and spacetime expands with the release of a gamma 
ray burst The singularity in the SM is eliminated. 



2. OasskaJ quantum theory of the atom based on 
Maxwell's equations 

One-electron atoms include the hydrogen atom, He + , 
Li 2 *, Be 3 *, and so on. The mass-energy and angular 
momentum of the electron are constant; this requires that 
the equation of motion of the electron be temporally and 
spatially harmonic. Thus, the classical wave equation 
applies and 



The orbitspbere has zero thickness. 
It is a two-dimensional surface. 




Fig. 1. The ofb its phere is a two-dimensional sphericakpeU with 
the Bohr radius of the hydrogen atom. £ 



which defines a constant charge 
where r, = nn. Given tune harm; 
delta function, the relationship 
and the electron wavelen; 

2nr« = A.. 



en 



Using the deBroglie 
the coordinates are spl 





shell 
a radial 
allowed radius 



(3) 



where p(r,B t <f>,t) is the time-dependent charge-density 
function of the electron in time and space. In general, the 
wave equation has an infinite number of solutions. To ar- 
rive at the solution which represents the electron, a suitable 
boundary condition must be imposed. It is well known from 
experiments that each single atomic electron of a givi 
isotope radiates to the same stable state. Thus, the 
boundary condition of nomadiation of the bound 
was imposed on the solution of the wave equatipi 
rime-dependent charge-density function of theajN 
The condition for radiation by a moving poiift|a^K9$yen 
by Haus [2] is that its spacetime Fouo^feaXcn does 
possess components that are synchron^uj^l||pves trav- 
eling at the speed of light Convjajajh^lt proposed that 
the condition for nomadiation £ an^sesble of moving 
point charges that comprises^clKentTflBsity function is 





ip for the electron mass where 



(4) 



of the velocity for every point on the 

(5) 

> sum of the L*, the magnitude of the angular momentum 
' each infinitesimal point of the orbitsphere of mass m ft 
must be constant The constant is A. 



* mm * <n%r m 



For nonradiatwe 
must NOT possess 
are sym 
light 



enl-density function 
f ourier components that 
traveling at the speed of 



The time; Jadial^ and angular solutions of the wave equa- 
tion are separaoAff The morion is time harmonic with fre- 
quency <tfc. A constant angular function is a solution to the 
wave equation. The solution for the radial function which 
satisfies the boundary condition is a radial delta function 



(2) 



Thus, an electron is a spinning, two-dimensional spherical 
surface, called an electron orbitsphere* that can exist in a 
bound state at only specified distances from the nucleus as 
shown in Fig. 1. The corresponding current function shown 
in Fig. 2 which gives rise to the phenomenon of spin is 
derived in the "Spin Function'* section. 

Nonconstant functions are also solutions for the angu- 
lar functions. To be a harmonic solution of the wave equa- 
tion in spherical coordinates, these angular functions must 
be spherical harmonic functions. A zero of the spacetime 
Fourier transform of the product function of two spherical 
harmonic angular functions, a time harmonic function, and 
an unknown radial function is sought The solution for the 
radial function which satisfies the boundary condition is also 
a delta function given by Eq. (2). Thus, bound electrons 
are described by a charge-density (mass-density) function 
which is the product of a radial delta function, two angular 
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VIEW ALONG THE Z AXIS 

Fig. 2. The current patten of the ofbitspbere from the perspective 
of looking along the 2 -axis. The current and charge density are 
confined to two dimensions at r m « nr\ . The corresponding charge 
density function is uniform. 



1 functions (spherical harmonic functions)* and a time har- 
monic function. 



p(r, 0, o>, / ) = /(rX(0, * 0 - j: Hr - *H<ft * 'X 

In these cases, the spherical harmonic runcti 
to a traveling charge-density wave 
shell which gives rise to the 
momentum. The orbital (unci 
stant "spin'* function shown 
in the "Angular Functions' 

3. Spin function *% ^ 

The oibitsptl^Tto function comprises a constant 
charge-dens^y fu^%iofl with moving charge confined to 
a two-inroens^^V^c 811 sMl 700 ° irmt pattern of 
the orbitsphere spin function conmrises an infinite se- 
ries of correlated orthogonal great circle current loops 
wherein each point moves time harmonically with angular 
velocity 
h 



angular 
the con* 
3 are given 








t4r?(M(i+«*'|»*»cai#e«<#+« l r) 





function modulates the constant (spin) function 
cross-sectional view). 



^The current pattern is generated over the surface by a 
ries of nested rotations of two orthogonal great circle 
''current loops where the coordinate axes rotate with the 
two orthogonal great circles. Half of the pattern is gen- 
erated as the r-axis rotates to the negative r-axis during 
a 1st set of nested rotations. The mirror image, sec- 
ond half of the pattern is generated as the r-axis rotates 
back to its original direction during a 2nd set of nested 
rotations. 

3.1. Points on great circle current loop one 



cos(Aa) 
0 



-sin 2 (A<%) 
cos(Aac) 



-sin(Aa)cos(Aa) 
-sin(Aa) 



sin( Aa) cos( Act) sin( Aa) cos*( Act) 





r ' l 











(8) 



and Acr* = - Aa replaces Act for E^** Aa = \/2jt; 



19 



21 



23 



25 



27 



29 



11 

13 
15 
17 

19 
21 

23 



25 



27 



IHE 13141 









t 




A. 




ARTICLE IN PRESS 



4 R.L Mills f International Journal of Hydrogen Energy HI (\it%) Ill-Ill 

1 3.2. Points on great circle current loop two 



X2 

a _ 

cos(Aa) -sin 2 (Aa) -sin(Aa)cos(Aa) 

0 cos(Aa) -sin(Aot) 

b sin(Aa) cos(Act)sin(Aa) cos 2 (A a) 

(10) 

and A a 7 = - Aa replaces Act for Yl^f^ & a = v^jt; 

The orbitsphere is given by reiterations of Eqs. (9) and 
(10). The output given by the nonprimed coordinates is the 
input of the next iteration corresponding to each successive 29 
nested rotation by the infinitesimal angle where the summa- 
tion of the rotation about each of the x-axis and the y-axis is 
Aa = V2n (1st set) and E^ 1 ^ 1 1^1 = v^Jt 
(2nd set). The current pattern corresponding to great circle 
current loop one and two shown with 8.49° increments of the 
infinitesimal angular variable Aot( Act') of Eqs. (9) and (10) 
is shown from the perspective of looking along the z-axis 
in Fig. 2. The true orbitsphere current pattern is given as 
Aa(Aor') approaches zero. This current pattern gives rise to 
the phenomenon corresponding to the spin quantum number 
of the electron. 



The magnetic 
field is constant 
inside of the 
orbitsphere. 



Fig. 4. The magnetic field of an electron 



momentum quantum number of 1/2. 
quantum number is called the spin 
s (j= f; m,-± i). The 
jection of the orbitsphere angular 
S that prec esses about the z-ax: 
an angle of 6-n/3 and an^fSko 

<u,> EA . is .^fyr** 




s=± 



(16) 



4. Magnetic field equations of the electron 

The orbitsphere is a shell of negative charge current 
prising correlated charge motion along great circles. F< 
/ = 0, the orbitsphere gives rise to a magnetic momeojjlf 1 
Bohr magneton [3]. 

/ib= r — = 9.274 x 10 JT^ . <^0(J 

The magnetic field of the electron show^StFi^ys given 

by 

H = ^(Uos0-Usin0) 0 2 > 

The energy stored 
1 ' u 



S rotates aboytffe$z-axis"1ft the Larmor frequency. (St), the 
time average]) projection of the orbitsphere angular momen- 
tum oiuythe^js o/thc applied magnetic field is 




Conservation of angular momentum of the orbitsphere 
permits a discrete change of its kinetic angular momentum 
(r x mi) by the applied magnetic field of ft/2* and con- 
comitantly the potential angular momentum (r x eA) must 
change by -ft/2. 




f\tf*r.. (13) 
nwnejp field of the electron is 
sin0drd0d0, (14) 



AL»- - r x eA 



(18) 
(19) 



05) 



In order that the change of angular momentum, AL, equals 
zero, ^ must be <Po = ty2e, the magnetic flux quantum. The 
magnetic moment of the electron is parallel or antiparallel to 
the applied field only. During the spin-flip transition, power 
must be conserved. Power flow is governed by the Poynting 
power theorem. 



5. Stern-Gerlach experiment 

The Stern-Cerlach experiment implies a magnetic 
moment of one Bohr magneton and an associated angular 



V«(ExH): 



Tt[r 



eoE»E - J»E 



(20) 
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Eq. (21) giHs the total energy of the flip transition which 
is the sum of the energy of reorientation of the magnetic 
moment (1st term), the magnetic energy (2nd term), the 
electric energy (3rd term), and the dissipated energy of a 
fluxon treading the orbitsphere (4th term), respectively, 



-»('*s + H(e)-i(=)0-»<») 



(22) 



where the stored magnetic energy corresponding to the 
d/dt[±LU)H • H] term increases, the stored electric energy 
corresponding to the d/dr[|eo£ • E] term increases, and 
the J • E term is dissipative. The spin-flip transition can be 
considered as involving a magnetic moment of g times that 
of a Bohr magneton. The g factor is redesignated the fluxon 
g factor as opposed to the anomalous g factor. The calcu- 
lated value of ?/2 is 1.00 11596521 37. The experimental 
value [4] of g/2 is 1.001159652188(4). 



7. Angular functions 

The time, radial, and angular solutions of the wave equa- 
tion are separable Also based on the radial solution, the 
angular charge and current-density functions of the electron, 
A(9 y <t>,t\ must be a solution of the wave equation in two 
dimensions (plus time), 



(23) 



2 1 where p(r, 0, <fc 0 = f{r)A{9, 4>, I) = {\/r*)6(r-r.)A{B, 0, 1 
mM(0.+,()-> r ('.+)t(<> 



' = 0, 



f>(r,8,<t>,t)=7r^L 




r 2 sin 



where a is the linear velocity oi 
charge-density functions incl 
are 



8. Spin and orbital parameters 

The total function that describes the spinning motion of 
each electron orbitsphere is composed of two functions. One 3 1 
function, the spin function, is spatially uniform over the 
orbitsphere, spins with a quantized angular velocity, and 33 
gives rise to spin angular momentum. The other function, 
the modulation function, can be spatially uniform in which 35 
case there is no orbital angular momentum and the magnetic 
moment of the electron orbitsphere is one Bohr magneton or 37 
not spatially uniform in which case there is orbital angular 
momentum. The modulation function also rotates with a 39 
quantized angular velocity. 

The spin function of the electron corresponds j^wc. non- 4 1 
radiative n = 1, ( = 0 state of atomic hydrogen w&fefSweU 
known as an j state or orbital. (See Rg->J^i61^W*harge 43 
function and Fig. 2 for the current fimc$n.) r% ofoitals 
with the t quantum number not equajb&&ta^tuir constant 45 
spin function is modulated by a nn^anfi|jbef1caJ harmonic 
function as given by Eq. (26X anflLshowil in Fig. 3. The 47 
modulation or traveling chajgP^wTr^^e corresponds to 
an orbital angular numenra^aJ^altyfton to a spin angular 49 
momentum. These staofiifaxel^caliy referred to as p, d, f, 
etc. orbitals. Applicafr^ef Haft's [2] condition also pre- 51 
diets nonradiation for aH&nstant spin function modulated by 
a time and snjpfenSatfy harmonic orbital function. There is ac- 53 
celeration without' radiation. (Also see Abbott and Griffiths 
and Go^ecfcw,<#) However, in the case that such a state 55 
ariseij&ajfcxcirea state by photon absorption, it is radiative 
dpf tol&radf dtpole term in its current-density function 57 
d^m^it possesses spacetime Fourier Transform components 
syncupnous with waves traveling at the speed of light [2]. 59 
£§ee Instability of Excited States" section.) 

\l Moment of inertia and spin and rotational energies 6t 



(27) 
(28) 



r«U)+tf(9.*)J. (25) 



=;['-(£)'] 



ftr, 8, *,/) = "^ffar - r.)][tf(*. *) 



<>0, 



(26) 



+Ke{l7(<U)U+e"*]}l 

*«{*7(ff.*)(l + ^1)- + rW,*)+"i 
27 = P?(cos 8) cos m0 + P? (cos 8) cos(m^ + a>»0 and to, =0 

for m = 0. 



Z» = mn, 

l*i tool = In ipa "f" l*t oitrittl* 



(29) 

(30) 
(3D 
(32) 
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r = 



,* 3 r i 

2/ l*»+2/+lJ' 



■>-o. 



(33) 

(34) 
(35) 



21 



23 
25 



From Eq. (35), the tine average rotational energy is zero; 
thus, the principal levels are degenerate except when a mag- 
netic field is applied. 



9. Nonradiatioo condition (acceleration without 
radiation) 

The Fourier transform of the electron charge-density 
function is a solution of the four-dimensional wave equa- 
tion in frequency space (k,a> space). Then the corre- 
sponding Fourier transform of the current-density Amotion 
K(s, e, <P t co) is given by multiplying by the constant angu- 
lar frequency. 

K(s. B, +, m) = 4^!^i> 8 2jt y 
2s m r n 

(o- l)!(o- 1)1 («co$©)*h-I2^i („_ » 

^-^ (-'r'(»tsiii»y ( - , > n})/Tp+f l 
~ (o-l)!(o- 1)! (*«m*)>*'2~ 



(36) 



2u! 2 1 
x &~[y r W« ~c*) + <$(a> + 

s*»v,, = s»»c = afc implies r, = >U Spacerjme ! 
13 of a>,/c = * or (On/c^/T/^^k for which the ] 

form of the current-density function is 
15 Radiation due to charge motion does 

medium when this boundary condii 
1 7 is also determined from the fields 

tions (1J.) 




10. Force balance 

The radiw^ifltoijJJWve („ a |) state is solved us- 
in 8 ^ectro^AclaK equations of Maxwell relating 
the charge and frlfe^cfcstty functions wherein the angular 
momentum oa^e djtetron is given by Planck's constant bar. 
The reduced nubs* arises naturally from an dectrodynamk 
interaction between the electron and the proton. 
*»• g| _ e Ze \ A 2 

4*rf r, ~ 4nr> 4worf " 3Sf ( 37 > 



of Hydrogen Energy III flUi; |||-||| 

11. Energy calculations 

From Maxwell's equations, the potential energy V, kinetic 
energy T , electric energy or binding energy are 
-Ze 2 -z 2 e* 

Z 2 x 4.3675 x 10"" J 



4jr£dn 4neoJff 
= -Z 2 x 27.2 eV, 





27 



29 



(39) 
(40) 
(41) 



(38) 



r=£ dt=s -- eo / E 1 dp where E = ~ 

zV 

= -Z 2 x 13.593 eV. J % '* (42) 

The calculated Rydberg wnstantj^fc^lW^n-'; the 
experimental Rydberg constant is $9, 6^58 cm* 1 . ' 31 

12. Excited states 

CQM gives closedT^sdiitions for the resonant photons 33 
andexcrte4sjaie£e^ 

ofthepho(aigiv%.by „ 
^B*)]^ (43) 

f , pp. 739-779]. The change in angular ve- 
electron is equal to the angular frequency of 37 
the remnant photon. The energy is given by Planck's equa- 

Tbe predicted energies, Lamb shift, hyperfine structure, 39 
w lant line shape, line width, selection rules, etc. are in 
agreement with observation. 4 j 

The orbitsphere is a dynamic spherical resonator cavity 
which traps photons of discrete frequencies. The relationship 43 
between an allowed radius and the photon standing wave 
wavelength is 45 

2*r = nA t {44) 

where n is an integer. The relationship between an allowed 
radius and the electron wavelength is 47 

2*(/ir, ) = 2rt. = nX t = ^, (45) 

where n» 1,2,3,4,... . The radius of an orbitsphere in- 
creases with the absorption of electromagnetic energy. The 49 
radii of excited states are solved using the electromagnetic 
force equations of Maxwell relating the field from the charge 5 1 
of the proton, the electric field of the photon, and charge- 
and mass-density functions of the electron wherein the 53 
angular momentum of the electron is given by Planck's 
constant bar (Eq. (37)). The solutions to Maxwell's equa- 55 
tions for modes that can be excited in the orbitsphere 
resonator cavity give rise to four quantum numbers, and 57 
the energies of the modes are the experimentally known 
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1 hydrogen spectrum. The relationship between the electric 
field equation and the trapped photon source charge-density 
3 function is given by Maxwell's equation in two dimensions. 

n»(E,-Ei)=-. (46) 
£o 

The photon standing electromagnetic wave is phase matched 
5 with the electron 



[7, pp. 739-752] 

IP ur 1 ' 

The magnetic moment is defined as 
charge x angular momentum 



0= • 



2 x mass 



(53) 



(54) 



+J?e{l7(M)(l +«***]}]) Kr-r.\ (47) 
to* = 0 for m — 0, 

i =l,2,...,fl— I, 

m= <),...,+✓, 

- ssb + [-*«» + ; [J * (M) 

o>» a 0 for m = 0. 

For r = naff and m « 0, the total radial electric field is 
fi4xeo(najr)' 

7 The energy of the photon which excites a mode in the 
electron spherical resonator cavity from radius a# to radius 
9 nan is 

The change in angular velocity of the orbit 
1 1 excitation from n= 1 to n is 

h A h 



The radiation of a multipoie of order (/, m ) carries mA units 
of the z component of angular momentum per photon of 
energy ho. Thus, the i component of the angular momentum 
of the corresponding excited state electron orbitsphere is 



Therefore, 
emh 



2m* 



< 55 > 

rf * 



where is the Bohr magneton, 
is 



The spin and orbit 
principal excited ; 
are split by I 



m#a— B where 



The kinetic energy change of uwHWol 




splitting energy 



(57) 



jes superimpose; thus, the 
levels of the hydrogen atom 



(58) 



(52) 



1 3 The change in angula^fee^MfyojBhe electron orbitsphere is 
identical to the anafe^tfS^f the photon necessary for 
1 5 the exQitetion %t ^jfPtmkonejpondentt principle holds. 

It can be demo9b(e^$at the resonance condition between 
17 these freq&giesjto be satisfied in order to have a net 
change of the e&cs$y field [8]. 



13. Orbital and spin splitting 

The ratio of the square of the angular momentum, A/ 2 , to 
21 the square of the energy, t/ 2 , for a pure {f t m) multipoie is 



<>,...,+✓, 



For the electric dipole transition, the selection rules are 
Am = 0,±l, (59) 

Am, = 0. 

14. Resonant tine shape and lamb shift 

The spectroscopic linewidth shown in Fig. 5 arises from 
the classical rise-time band- width relationship, and the Lamb 
shift is due to conservation of energy and linear momen- 
tum and arises from the radiation reaction force between the 
electron and the photon. It follows from the Poynting power 
theorem with spherical radiation that the transition proba- 
bilities are given by the ratio of power and the energy of the 
transition [7, pp. 7S&-763]. The transition probability in the 
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Fig. 5. Broadening of the spectral tine doe to the rise-time and 
shifting of the spectral line due to the radiative reaction. The re* 
onant tine shape has width f. The level shift is Aa>. 



case of the electric muJtipole moment is 



, Power 
energy' 



[ 



hAf < < < 1. 
Therefore, 

The atom component is 

The sum of die components is 
A/= 1052 MHz + 6.5 MHz 



(66) 
(67) 
(68) 

(69) 



(60) 



The experimental Lamb 



i _ L iq/+i)i 
t 



CM 



■ a« (j)JS 2 « ,(L±1) 

V*/ V«o ((2/ + l)!!f \, / J 

E(g>)x /°°e^e^^d/= ■ 1 ■ . 

7o flt — ia> 

The relationship between the rise-time and 
for exponential decay is 

rr-i. 

* 

The energy radiated per unit 
da> 2x (ca — 

+ % ' 

15. Lamb sA$(t 

■■*'.-* 

The Lamb shift of the state of the hydrogen atom 
is due to conservation of linear momentum of the electron, 
atom, and photon. The electron component is 

^^ = f = ^ = ^MHz, (65) 



16. InsuMtttr^a^ 




(71) 




states of the hydrogen atom, Op***, 
surface charge due to the trapped pho- 
orbitsphere, given by Eqs. (46) and (47) 

+Re{Y?% «I + J"]}}] - *X (72) 

wherens2,3 l 4,... f . Whereas, crd«re« f the two-dimensional 
surface charge of the electron orbitsphere given by Eq. (26) 
is 

+M + e^OWr - r,)i (73) 

The superposition of*,**, (Eq. (72)) and v*** is equiv- 
alent to the sum of a radial electric dipoie represented by a 
doublet ftmcfjon and a radial electric monopole represented 
by a delta function. 
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where n = 2,3,4 Due to the radial doublet, excited 

states are r adiat ive since spacetime harmonics of cuw/c = k 
or {(iK/c)y/e/ec = k do exist for which the spacetime Fourier 
transform of the current-density function is nonzero. 



17. Photon equations 

The time-averaged angular-momentum density, m, of an 
emitted photon is 



n, = -L/Ie(rx(ExB*)] = *. 

571 



(75) 



A linearly polarized photon orbitsphere is generated from 
two orthogonal great circle field lines shown in Fig. 6 rather 
than two great circle current loops as in the case of the 
electron spin function. The right-handed circularly polar- 
ized photon orbitsphere shown in Fig. 7 corresponds to the 
case wherein the summation of the rotation about each of 
the x-axis and the y-axis is E^** Aa = s/ln y and the 
mirror image left-handed circularly polarized photon or- 
bitsphere corresponds to the case wherein the summation 
of the rotation about each of the x-axis and the y-axis is 

17. L Nested set of great circle field lines generates the 
photon Junction 

H Field 

y\ 

Z\ _ 

'cos(Aflt) -sin 2 (Aa) -sm(Aa)cos(Aot) 

0 cos(Aa) -sin(Aa) 

.sin(Aa) cos< Act) sin( Act) cos 2 (Aa^ 

and Acr" = - Ax replaces Act for &tff ^ a ' 

E Field 




Fig. 6. The Cartesian 
circle magnetic field 
circle electric field 
orbitsphere reference 




wherein the first great 
plane, and the second great 
lane is designated the photoo 
a photon orbitsphere. 





-stn(Aa)cos(Aa) 
-sm(Aa) 
sin(Aa) cos 2 (Aa) 



i 



(77) 

and A** 7 = - Act replaces Act for E^i^ Aa = v / 2rr, 
£^ a *'>|A*'| = n/2*. 

The field lines in the lab frame follow from the relatrvistk 
invariance of charge as given by Pure ell [9]. The relationship 



VIEW ALONO THE ZAXB 

Fig. 7. The field tine pattern fiom the perspective of looking along 
the 2 -axis of a right-handed circularly polarized photon. 



between the relatrvistic velocity and the electric field of 29 
a moving charge shown schematically in Fig. 8. From 
Eqs. (76)-(77) with E^"*" Act = \/2k, the photon equa- 3 1 
tion in the lab frame of a right-handed circularly polarized 
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9 17.2. Spherical wave 

Photons superimpose, and the amplitude due to N photons 

is n 

(82) 



Fig. 8. The electric field of a moving point charge (o= \c). 




7li 



10 



2«* - K 

Fig. 9. The electric field lines of a right-handed circularly poi 
photon orbitsphere as seen along the axis of propagation in 
inertial reference frame as it passes a fixed point. 



photon orbitsphere it 
E = Eo[x + iy]e 



(79) 



with a wavelength of^/^.^J^ 

3 The relatwflihip fefevSte the photon orbitsphere radius and 
wavelength nfc ^ 

2rtrt) = ^. (81) 

5 The electric field lines of a right-handed circularly polarized 
photon orbitsphere as seen along the axis of propagation in 

7 the lab inertial reference frame as it passes a fixed point is 
shown in Fig. 9. 



In the far field, the emitted wave is a spherical wave 



(83) 



The Green Function is given as the solution of the wave 
equation. Thus, the superposition of photons gates the 
classical result As r goes to infinity, the sphe 
comes a plane wave. The double slit in 
predicted. From the equation of a photon, j 
duality arises naturally. The energy 
Planck's equation; yet, an interfei 
when photons add over time or % 



18. Equations of the 

18.1. Charge-densii 






orbitsphere increases with the 
energy [10]. With the absorp- 
energy exactly equal to the ionization 
becomes ionized and is a plane wave 
e in the limit) with the de Broglie wave- 
ionized electron traveling at constant velocity 
e and is a two-dimensional surface having a 
harge of e and a total mass of m*. The solution of the 
value problem of the tree electron is given by the 
projection of the orbitsphere into a plane that linearly prop- 
agates along an axis perpendicular to the plane where the 
velocity of the plane and the orbitsphere is given by 

* (84) 

and the radius of the orbitsphere in spherical coordinates is 
equal to the radius of the tree electron in cylindrical coor- 
dinates (po = n>). The mass-density function of a free elec- 
tron shown in Fig. 10 is a two-dimensional disk having the 
mass-density distribution in the xy(pypiane 

(80) M**«)- fa-?*?) (W) 

and charge-density distribution, />•(/>, <M), in the xy-plane 
given by replacing nu with e. The charge-density distri- 
bution of the free electron has recently been confirmed 
experimentally [11,12]. Researchers working at the Japanese 
National Laboratory for High Energy Physics (KEK) 
demonstrated that the charge of the free electron increases 
toward the particle's core and is symmetrical as a function 
of 0. In addition, the wave-particle duality arises naturally, 
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Increasing eJettron density 



From View of Electron 



9 
II 



13 



electron moving to this direction 




Side View of EJectron 

Fig. 10. The front view of the magnitude of the mass (charge) density 
electron along the axis of propagation — z-axis. 



and the result is consistent with scattering experiments from^3^ SubH, 
helium and the double split experiment [1]. \ && i 




of a free electron; side view of a free 



of m for e in Eq. (87) followed by substitu- 



3 18.2. Current-density function 



Consider an electron initially bound as an 1 
radius r = r» = n> ionized from a h 
magnitude of the angular velocity of 

by 

ft 

a>= r. 

m+r* 

The current-density 
with velocity ot 
proton is givi 
xy-plane as th< 
current-deA^y 




r into Eq. (88) gives the angular momentum density 

'^^ctxra,L 



15 
17 



C2 

cpmpf J free electron propagating 
^■ni the inertial frame of the 
_ r projection of the current into 
ncreases from r = n to r = oo. The 
i of the free electron, is 



(87) 



where po =t>. The angular momentum, L, is given by 
U, = m.r 2 a>. (»») 



(89) 



The total angular momentum of the free electron is given by 
integration over the two-dimensional disk having the angular 
momentum density given by Eq. (89). 

(90) 

The fboMnmensiooal suatet im e current-density function of 
the free electron thai propagates along the z-axis with veloc- 
ity given by Ecj. (S4) corresponding to r = = po is given 
by substitution of Eq. (84) into Eq. (88). 



(91) 
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The calculated electric (per electron), magnetic (per electron), and ionization energies for some two-electron atoms 



Atom 


(oof 


Electric 
energy* 

(eV) 


Magnetic 

energy* 

(eV) 


Calculated 
ionization 
energy 41 (eV) 


Experimental 
ionization (12,13) 
energy (eV) 


He 


0.567 


-23.96 


0.63 


24.59 


24.59 


Li+ 


0.356 


-76.41 


2.54 


75.56 


75.64 


Be 2 * 


0.261 


-156.08 


6.42 


154.48 


153.89 


B** 


0.207 


-26194 


12.96 


260J5 


259.37 


C*+ 


0.171 


-396.98 


22.83 


393.18 


392.08 


N 5 * 


0.146 


-558.20 


36.74 


552.95 


552.06 


0*+ 


0.127 


-746.59 


55.35 


739.67 


739.32 


F 7 + 


0 113 


-96X17 


79.37 


953.35 


953.89 a. 



•From Eq. (96). 
"From Eq. (98). 
c From Eq. (99). 
d From Eqs. (97) and (100). 



1 The spacetime Fourier Transform is 



1 Kpi m * *Up9 



(92) 



Spacetime harmonics of con/c = k or (cu»/c)vW«« = k do 
not exist Radiation due to charge motion does not occur in 
any medium when this boundary condition is met Thus, no 
Fourier components that are synchronous with light veloc- 
ity with the propagation constant |k«| = a>/c exist Radiation 
due to charge motion does not occur when this boundary 
condition is met It follows from Eq. (84) and the relation- 
ship 2*0o — k that the wavelength of the free electron is 
the de Broglie wavelength. 

>U = — — = 2*po. 
m t o, 

In the presence of a z-axis applied 
free electron processes. The time average 
of the total angular momentum of 

an axis S that rotates about the * 
time averaged projection of the 
axis of the applied magnetic fid 
linked by the electron in 
with conservation of anj 
the orbitsphere as 
along the ma] 
energy, 
the m, = ^ 

A£22 = 



19. Two electron atoms 



Two electron atoms 
balance equation withal 
balance equation is' 






1 from a central force 
ation condition. The force 



29 
31 



IVf^^^ (95) 

ius of both electrons as 

1 



74 

Z(Z 



(96) 



L Ionization energies calculated using the Poynting 
power theorem 



on 
onto 

and the 
turn onto the 
Magnetic fiux is 
etic flux quantum 
turn as in the case of 
f the angular momentum 
h/2 reverses direction. The 
transition corresponding to 
is given by Eq. (22). 

(94) 



For helium, which has no electric field beyond n 
ionization energy(He) = - £(electric) + ^(magnetic). 



33 



35 



£(electric)= - 



8neori 



mirj 



(97) 

(98) 
(99) 



The StcTD-Gerlach experiment implies a magnetic moment 
of one Bohr magneton and an associated angular momentum 
quantum number of 1/2. Historically, this quantum number 
is called the spin quantum number, m, , and that designation 
is maintained. 



£( magnetic) = 
For 3 < Z 

ionization energy = -electric energy 
1 

-—magnetic energy. 

The energies of several two-electron atoms are given in 
Table 1. 



37 



(100) 
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AnQtrtdigrtts) 

Fig. 12. The closed form fraction (Eqs. (105) and (106)) for the elastic differential cross section for the elastic 
helium atoms. The scattering amplitude function, F{s) (Eq. (104), is shown as an insert. 



The intenroclear distance, 2c 7 , which is the distance between 
the foci is 

2c' = >/2a*. (112) 

The experimental mtenmclear distance is v^2a». The 
semiminor axis is 



The total energy is 
£ T = -13.6ev|^ 



. 1 

The eccentricity, e, is 
1 

"7t 



21. 1. The energies of the hydrogen molecule 

The potential energy of the two electron 
field of the protons at the foci is 



(113) 



The 




► hydrogen atoms is 
III eV. 




a - V* 2 - b* 



33.906 eV. (117) 



2m«a\ 

1 1 The energy, K«, of the magnetic force between the electrons 
is 

-h 2 . a+Vtf^F 



In- 



4/n.aVa 2 - b 2 a - Va 2 - b 2 



; - 16.9533 eV. 



13 



( 1 \4)tf/& TheT^id dissociation energy, £b, is the difference between 
W ftp total energy of the corresponding hydrogen atoms 
& %^q-(12O)and£ T (Eq.(120)). 

£ D » E(2H[a H ]) -£t = 4.43 eV. ( 1 22) 

The experimental energy determined by calorimetry is 

£ 0 = 4.45eV. (123) 



22. CosmotogfcaJ theory based on Maxwell's equations 

Maxwell's equations and special relativity are based on 
the law of propagation of a electromagnetic wave front in 
the form 

For any kind of wave advancing with limiting velocity and 
capable of transmitting signals, the equation of front prop- 
agation is the same as the equation for the front of a light 
wave. Thus, the equation 

i(^) 2 -(grada,) J =0 (125) 
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acquires a general character; it is more general than 
Maxwell's equations from which Maxwell originally 
derived it. 

A discovery of the present work is that the classical wave 
equation governs: ( 1 ) the motion of bound electrons, (2) the 
propagation of any form of energy, (3) measurements be- 
tween inertial frames of reference such as time, mass, mo- 
mentum, and length (Minkowski tensor), (4) fundamental 
particle production and the conversion of matter to energy, 
(5) a relativistic correction of spacetime due to particle pro- 
duction or annihilation (Schwarzschild metric), (6) the ex- 
pansion and contraction of the universe, (7) the basis of the 
relationship between Maxwell's equations, Planck's equa- 
tion, the de Broglie equation, Newton's laws, and special, 
and general relativity. 

The relationship between the time interval between tkks 
t of a clock in motion with velocity v relative to an observer 
and the time interval to between ticks on a clock at rest 
relative to an observer is [17] 



where m is the inertial mass of a particle, p© is the speed of 
the particle, r 0 is the distance of the particle from a massive 
object, 0 is the angle between the direction of motion of the 
particle and the radius vector from the object, and M is the 
total mass of the object (including a particle). The eccentric- 
ity e given by Newton's differential equations of motion in 
the case of the central field permits the classification of the 
orbits according to the total energy E [19] (column 1) and 
the orbital velocity squared, e$, relative to the gravitational 
velocity squared, 2GMfo [19] (column 2): 

2GM % „. 

e < 1 ellipse, 



E <0 



E<0 



£ = 0 v 0 = 



E>0 vl> 



2GM 

n> 
2GM 

n> 

2GM 



e — 0 circle (special case of .ell ipse), 



e= 1 



e> 1 



parabolic orbit, 
byperbolic^rbit 



(130) 



(126) 



Thus, the time dilation relationship based on the constant 
maximum speed of light c in any inertial frame is 

(127) 



t = 



The metric g„ for Euclidean space is the Minkowski tensor 
rr^r. In this case, the separation of proper time between two 
events V and x* + dx* is dt 2 = - ^djr'dx*. 



24. Continuity conditions fj 
p article from a photon 



A photon traveli 
tide with an initial 
bar. 




fefgygfioa of a 
it speed 



23. The equivalence of the gravitational mass and the 
inertial mass 



r 




rof light gives rise to a par- 
[equal to its Compton wavelength 

(131) 



ve an orbital velocity equal to Newtp^ 
escape velocity v t of the antiparticle. 

(132) 



The equivalence of the gravitational mass and 
tial mass, mjm = universal constant, which 
Newton's law of mechanics and gravii 
tally confirmed to less 1 x 10~" [18]. In 
cry of a universal constant often leads 
an entirely new theory. From the 
velocity of light, c the special 
rived; and from Planck's constarBk, the, 
deduced. Therefore, the 



the key to the 
of Newtonian gro 

E = — mv* • 




foe eccentricity is one. The orbital energy is zero. The par- 
^^ficle production trajectory is a parabola relative to the center 
of mass of the antiparticle. 



discov- 

itof 

nsrancy of the 
ty was de- 
theory was 
I mjm should be 



prot£m. The energy equation 



GMm 
r* 



Since A, the angula^tnomentum per unit mass, is 

h = Ljm = |r x v| = rbo&sin^ 

the eccentricity e may be written as 

r ( x 2GM\r\^j\ 



24.1. A gravitational field as a front equivalent to 
light wave front 

The particle with a finite gravitational mass gives rise to 
a gravitational field that travels out as a front equivalent to 
a light wave front The form of the outgoing gravitational 
field front traveling at the speed of light is f(t - r/c), and 
dt 2 is given by 

dT 2 ./( r )<u* - ^[/(r)-' d/> + SaB* + r 2 sin 2 0d* 2 ]. 

(133) 

The speed of light as a constant maximum as well as phase 
matching and continuity conditions of the electromagnetic 
and gravitational waves require the following form of the 
squared displacements: 

{c*f+(v t t? = (ctf, (»34) 



1 1/2 



(129) /(r) 



= (-(?)')• 



(135) 
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In order that the wave front velocity does not exceed c in 
any frame, spacetime must undergo time dilation and length 
contraction due to the particle production event The deriva- 
tion and result of spacetime time dilation is analogous to 
the derivation and result of special relatrvistic time dilation 
wherein the relative velocity of two inertia! frames replaces 
the gravitational velocity. 

The general form of the metric due to the relatrvistic effect 
on spacetime due to mass mo with v t given by Eq. (132) is 

* , -H?yKi[( , -ffl p r*' 



+r 2 d0 2 +r 2 sin' 



i 2 0d* 2 ]. 



(136) 



The gravitational radius, r,, of each orbitsphere of the parti- 
cle production event, each of mass mo, and the correspond- 
ing general form of the metric are respectively 

rf .(i.a) dl ..^[( 1 .a)-V + ^ 

+r'sm 2 *daV'j. 

The metric for non-Euclidean space due to the relatrvistic 
effect on spacetime due to mass mo is 

/-(l - ^j=») 0 0 0 

o £o-^r l 0 0 

0 0 jrr 2 0 

\ 0 0 0 £r*sin 2 0 



9m = 



Masses and their effects on spacetime superimpo, 
separation of proper time between two events** and 

is 



+^sm 2 0d* 2 ] 



The Sckwanschild mei 
tionship whereby matt 
spacetime that deu 
is the origin ofay 

24.2. Particle 
MaxwelTifoqai\ 




(140) 

gives the rela- 
corrections to 
of spacetime and 



on continuity conditions from 
I the Schwarzschild metric 



The photon to particle event requires a transition state 
that is continuous wherein the velocity of a transition state 
orbitsphere is the speed of light The radius, r, is the Comp- 
ton wavelength bar, — Xc> given by Eq. (131). At produc- 
tion, the Planck equation energy, the electric potential en- 
ergy, and the magnetic energy are equal to moc 2 . 



77te Schwarzschild metric gives the relationship whereby 
matter causes relativistic corrections to spacetime that 
determines the masses of fundamental particles. Sub- 
stitution of r = — >lc; dr = 0; d0 = O; sin 2 0=l into the 
Schwarzschild metric gives 

(HI) 



*-(-^-5) 



with v 2 = c 2 , the relationship between the proper time and 
the coordinate time is 



When the orbitsphere velocity is the 
continuity conditions based on the 
speed of light gives by Maxwell's 
energy = Planck equation enerraAgm 
energy = magnetic energy = massjpacewe 
ergy. Therefore, JS 





(143) 



(2*m 0 )*-4 



(144) 

^conditions based on the constant maximum 
t given by the Schwarzschild metric are: 

' time gravitational wave condition 

dinate time ~ electromagnetic wave condition 



gravitational mass phase matching 
charge/ineroai mass phase matching' 



coordinate time 



etc 



(145) 



25. Ma 



i of 



particles 



Each of the Planck equation energy, electric energy, 
and magnetic energy corresponds to a particle given by 
the relationship between the proper time and the coordi- 
nate time. The electron and down-down-up neutron cor- 
respond to the Planck equation energy. The muon and 
strange-strange-charmed neutron correspond to the electric 
energy. The tau and bottom-bottom-top neutron correspond 
to the magnetic energy. The particle must possess the 
escape velocity ^ relative to the antiparticte where o, < c. 
According to Newton's law of gravitation, the eccentricity 
is one and the particle production trajectory is a parabola 
relative to the center of mass of the antiparticle. 
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I 25. L The elecxron-anlielectron Upton pair 

A clock is defined in terms of a self-consistent system of 
3 units used to measure the particle mass. 2 The proper time of 

the particle is equated with the coordinate time according to 
5 the Schwarzschild metric corresponding to light speed. The 

special relativistic condition corresponding to the Planck 
7 energy gives the mass of the electron. 

- WW- <'«» 

-=(^r(sr"" s "" ,, "" k& <m, » 

fn,s 9. 1097x10' 31 kg-18 eV(v.) = 9.1094x \Q~ il kg, 

(148) 

= 9.1095 x 10" Jl kg. (149) 



25.2. Down-down-up neutron (DDU) 
The corresponding equation for production of the neutron 
2nh 



is 

2k 



(my/3)[l/2«-a/2n]c* 



IZG[(mH/l)[\/2*-a/2n)f 



-"7 3c(2jO»A 

. — <,x«(^)(srw 



(150) 

1/4 



= 1.6744 x 10" 27 kg, 



my^pM = 1.6749 x 10" 27 kg. 



26. Gravitational potential energy 

The gravitational radius, oto or ro, 
13 mass mo is defined as ^ 



2 Presently the 
9,192,631,770 
denned in Eq. ( 
of 

reasons exp 




ts the time i squired for 
cesium- 133 atom. The "sec" as 
constant, namely, the metric 
equal to the present value for 

r _ [1]). A unified theory can only provide 

the relationship* 8efween all measurable observabtes in terms of a 
clock defined is terms of fundamental constants accordxnf to those 
observable* and used to measure them. The so defined "clock? 
measures "clicks" on an observable in one aspect, and in another, 
it is the ruler of spacetime of the universe with the implicit depen- 
dence of spacetime on matter-energy conversion as shown in the 
Relationship of Matter to Energy and Spacetime Expansion section. 



When ro = r* = — lc, the gravitational potential energy 
equals moC 2 



GfTtQ h 
r 0 = -— = —Ac = , 

c* moc 



The mass mo is the Planck mass, «., 
ft7 



m. = mo = \/ — . 



(154) 
(155) 

(156) 



00 = 1 




26.1. Relationship of the equwalt 
particle production energies i% 



For the Planck mass 
ingtoEq.(144)are:(] 
= electric potential 
tional potential en< 



! correspond- 
ck equation energy 
netic energy = gravita- 
s/spacetirne metric energy) 




-i'mo«V iGmo [he ah [ 



(158) 

(2nmo) 2 -4 
(159) 



IGm 



equivalent energies give the particle masses in terms 
f the gravitational velocity, vq and the Planck mass, m. 



«i uoJc y/Gmnl—Xc -\Pt^c / C7/wo 

= a Hi c m ' =a -2TV7=, 



-mm 



— ot * ."■ m* = — mm* 



(160) 



2A 



2o*.i. Ptanck mass particles 



A pair of particles each of the Planck mass correspond- 
ing to the gravitational potential energy is not observed 
since the velocity of each transition state orbitsphere is the 
gravitational velocity no that in this case is the speed of 
light; whereas, the Newtonian gravitational escape velocity 
o g is >/2 the speed of light In this case, an electromag- 
netic wave of mass energy equivalent to the Planck mass 
travels in a circular orbit about the center of mass of an- 
other electromagnetic wave of mass energy equivalent to the 
Planck mass wherein the eccentricity is equal to zero and 
the escape velocity can never be reached. The Planck mass 
is a measuring stick. The extraordinarily high Planck mass 
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18 x 10~' kg) is the unobtainable mass bound 
imposed by the angular momentum and speed of the photon 
relative to the gravitational constant It is analogous to the 
unattainable bound of the speed of light for a particle pos- 
sessing finite rest mass imposed by the Minkowski tensor. 

26.3. Astrophysical implications of Planck mass particles 

The limiting speed of light eliminates the singularity prob- 
lem of Einstein's equation that arises as the radius of a black- 
hole equals the Schwarzschild radius. General relativity with 
the singularity eliminated resolves the paradox of the infi- 
nite propagation velocity required for the gravitational force 
in order to explain why the angular momentum of objects 
orbiting a gravitating body does not increase due to the finite 
propagation delay of the gravitational force according to spe- 
cial relativity [20]. When the gravitational potential energy 
density of a massive body such as a blackhole equals that of 
a particle having the Planck mass, the matter may transition 
to photons of the Planck mass. Even light from a blackhole 
will escape when the decay rate of the trapped matter with 
the concomitant spacetime expansion is greater than the ef- 
fects of gravity which oppose this expansion. Gamma-ray 
bursts are the most energetic phenomenon known that can 
release an explosion of gamma rays packing 100 times more 
energy than a supernova explosion [21]. The annihilation of 
a blackhole may be the source of gamma-ray bursts. The 
source may be due to conversion of matter to photons of 
the Planck mass/energy which may also give rise to cosmic 
rays which are the most energetic particles known, and their 
origin is also a mystery [22]. According to the GZK. cutoff, 
the cosmic spectrum cannot extend beyond 5 x 10 1 * eV, butj 
AGASA, the world's largest air shower array, has shown t 
the spectrum is extending beyond 1O 20 eV without i 
sign of cutoff [23]. Photons each of the Planck l 
the source of these inexplicably energetic co 



27. Relationship of matter to energy 

ex 



The Schwarzschild metric givjti thelmtJfhship whereby 
matter causes reiatrvistic coggfl ag tqj r t time. The lim- 
iting velocity c results tafflRomRii of spacetime due 
to particle pr od u cti on ^ wach is wen by 2nr g where r, is 
the gravitational radru^^Wparticle. This has implica- 
tions for the expatStaflHnpcetime when matter converts to 
energy. Q the ftass^aergy to expansion/contraction quo- 
tient of spasetime^giVin by the ratio of the mass of a par- 
ticle at produetipn^drvided by 7\ the period of production. 



U~ T ~ i2t 



fft<> 



47 



= -^=3.22 x 10 34 kg/sec 

4nG 



(161) 

The gravitational equations with the equivalence of the parti- 
cle production energies (Eq. (144)) permit the conservation 



of mass/energy {E-mc 2 ) and spacetime (cV4nG = 322 x 
10* kg/sec). With the conversion of 3.22 x 10* kg of mat- 
ter to energy, spacetime expands by 1 sec. The photon has 
inertia! mass and angular momentum, but due to Maxwell's 
equations and the implicit special relativity it does not have 
a gravitational mass. 

27.1. Cosmohgical consequences 

The universe is closed (it is finite but with no boundary). 
It is a 3 -sphere universe-Rjemannian three-dimensional hy- 
perspace plus time of constant positive curvature at each 
r-sphere. The universe is oscillatory in mMtcrj energy and 
spacetime with a finite minimum radius, the g^ffaujonal 
radius. Spacetime expands as mass is releasetf^sjenergy 
which provides the basis of the atomic, thagdWfcRarfflL and 
cosmological arrows of time. Different re£»ns oQpace are 



isothermal even though they are 
tances than that over which lij 
time of the expansion of the 
and large-scale structures 
elapsed time of the 
and supercluster evoi 
phase [25-31]. The" 
verse which occurs at 
isPu = c 5 /< 



during ' 







ter dis- 
the 

Presently, stars 
older than the 
>n as stellar, galaxy, 
during the contraction 
lum power radiated by the uni- 
ig of the expansion phase 
H>" W. Observations beyond the 
phase are not possible since the 
matter filled. 

of oscillation of the universe based on 
nation of light 

^Mass/energy is conserved during harmonic expansion and 
ttractioa The gravitational potential energy £p» given by 
Eq. (155) with /no = mu is equal to myc 2 when the radius of 
the universe r is the gravitational radius ro. The gravitational 
velocity co (Eq. (157) with r = ro and mo = «u) is the speed 
of light in a circular orbit wherein the eccentricity is equal 
to zero and the escape velocity from the universe can never 
be reached. The period of the oscillation of the universe and 
the period for light to transverse the universe corresponding 
to the gravitational radius ro must be equal. The harmonic 
oscillation period, T, is 

2nro InGmy 2nG(2 x 10* kg) 



= 3.10x iff 9 sec » 9.83 x 10 n years, 



(162) 



where the mass of the universe, my, is approximately 2 x 
10* kg. (The initial mass of the universe of 2 x 10 s4 kg is 
based on internal consistency with the size, age, Hubble con- 
stant, temperarure, density of matter, and power spectrum.) 
Thus, the observed universe will expand as mass is released 
as photons for 4.92 x 10" years. At this point in its world 
line, the universe will obtain its maximum size and begin to 
contract. 
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Fig. 13. The radius of the universe as a function of time. 



2& The differential equation of the radios of the um>erse 

Based on conservation of mass/energy (£ = mc 2 ) and 
spacetime (c 3 /4x<7 = 3.22 x 10* kg/sec). The universe be- 
haves as a simple harmonic oscillator having a restoring 
force, F, which is proportional to the radius. The propor- 
tionality constant, k, is given in terms of the potential en- 
ergy, E, gained as the radius decreases from the maximum 
expansion to the minimum contraction. 

— =Jt (163) 

Since the gravitational potential energy Epw is equal to muc 2 . 
when the radius of the universe r is the gravitational radius^ 

ro & i 



«.(. 




When the radius of the 
the proper time is equal 
and the gravitational 
the speed of light 
of time as shown 



nal radius, r t9 
hyEq.(142X 
pg of the universe is 
the universe as a function 



£(cV4icG)/ (c>/4nC) 



""{vuGmfc*))' 
(168) 



ri 



P_ i^uflv* muc^_ 

And, the differential equation of the radius 

muC 2 m^jffih 



(G 



The maximum radius of the 
of the time harmonic 
is given by the quotient 
0 (Eq. (161)), the ~ 
quotient 




(165) 



the amplitude, n>, 
of the universe, 
mass of the universe and 
expansion/contraction 




The^expansioo/contraction rate, K, as shown in Fig 14 is 
en by time derivative of Eq. (168) 

*- te *'^*((d^) , "* ,ft (,69) 



29. The Hobble constant 

The/fafWectt/irftxnfbgWenbyro 
rate given in units of km/sec divided by the radius of the 
expansion in Mpc The radius of expansion is equivalent 
to the radius of the light sphere with an origin at the time 
point when the universe stopped contracting and started to 
expand. 



(166) 

The minimum radius which corresponds to the gravita- 
tional radius, r„ given by Eq. (137) with mo = mu is 

= 2Gmv = x l(>2 7 m a 312 x lfJ n !jght ycar ^ 
* cr 

(167) 



4w xlO- > sin( ? ^ F7 ) tan/sec 



/Mpc 



/Mpc 



(170) 



For / = 10 10 light years = 3.069 x 10 5 Mpc, the Hubble con- 
stant, Ho, is 



Ho = 78.6 km/sec Mpc 



(171) 
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Fig. 15. The Hubb ^ 



2x1 •** 

Time (years) 
universe st a 




of 



l The experimental value [34] as shown in 
Ho = 80 ±17 km/sec Mpc, 



30. Tbedensiry of the 

The density of the 
given by the ratio of 
vohtmeasa 



function of time pv(t) 
i function of tune and the 
; as shown in Fig. 16 is 



(173) 



For r = 10 10 light yean, pv = 1.7 x 10" 32 g/cm\ The den- 
sity of luminous matter of stars and gas of galaxies is about 
pu»2x 10~ JI g/cm 3 [33,34]. 



31. The power of the ranrerse as a function oftfcncPu(f) 

From £ = mc* and Eq. (161), 

^>-ra( ,+ -(^))- (,74) 



For f=I0 10 light years, ?u(0=*2*88 x I0 51 W. The 
observed power is consistent with that predicted. The 
power of the universe as a function of time is shown 
in Fig. 17. 
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Fig. 16. The density of the universe as a function of time. 



2 l.SxIt 1 




Fig. 17.71*1 




: as a ftncttoo of tme. 



32. The temperature of the universe 



The temperature of the 
7u(0t 35 shown in Fig. 
Boltzmann law. 



TWO- 



33. Power 



of the cosmos 



of time, 
the Stefan— 



(W5) 



The calculated uniform temperature is about 2.7 K which 
is in agreement with the observed microwave background 
temperature (32J. 



The power spectrum of the cosmos, as measured by 
the Las f**tnf«mi.« survey, generally follows the predic- 
tion of cold dark matter on the scales of 200-600 million 
light-years. However, the power increases dramatically on 
scales of 600-900 million light-years [31]. This discrep- 
ancy means that the universe is much more structured on 
those scales tnsn current theories can explain. 

The universe is oscillatory in matter/energy and space- 
time with a finite minimum radius. The minimum radius 
which corresponds to the gravitational radius, r v given 
by Eq. (167) is 3.12 x I0 n light years. The minimum ra- 
dius is larger than that provided by the current expansion, 
approximately 10 billion light yean [32]. The universe is 
a four-dimensional hyperspace of constant positive curva- 
ture at each r-sphere. The coordinates are spherical, and 
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Fig. 18. The temperature of the universe as a function of time during the expansion phase. .;3 



the space can be described as a series of spheres each of 
constant radius r whose centers coincide at the origin. The 
existence of the mass mu causes the area of the spheres to 
be less than 4nr 2 and causes the clock of each r-sphere to 
run so that it is no longer observed from other r-spheres to 
be at the same rate. The Schwarzschild metric given by Eq. 
(140) is the general form of the metric which allows for 
these effects. Consider the present observable universe that 
has undergone expansion for 10 bill km yean. The radius 
of the universe as a function of time from the coordinate 
r-sphere is of the same form as Eq. ( 1 68). The average size 
of the universe, ry, is given as the sum of the gravtl 
radius, r tf and the observed radius, 10 billion light yi 

rv = r, + 10 10 light years = 3.12 x 10 n light years' 
-HO 10 light years = 3.22 x I0 n light y< 



temporal displacement, d 
case that dr 2 = d0 2 = 
proper time and the 




Eq. (140). In the 
ranonship between the 



(178) 




(179) 




The frequency of Eq. (168) is 
spacetiroe expansion from the 
verse into energy according 
same relationships, the 
function is the r e cipr o ca l 
tunon of the average, 
expansion, and 
years, into Eq^ 
function of ti 

% 

K = 3.22 x j 



l^itude of 



massofuni- 
keeping the 
'current expansion 
current age. Substi* 
the frequency of 
expansion, 10 billion light 
_ radius of the universe as a 
coordinate r»sphere. 



power radiated by the universe is given by 
which occurs when the proper radius, the co- 
radius, and the gravitational radius r t are equal, 
or the present universe, the coordinate radius is given by 
Eq. (176). The gravitational radius is given by Eq. (167). 
The naaxirnum of the power spectrum of a trigonometric 
function occurs at its frequency [35]. Thus, the coordi- 
nate maximum power according to Eq. (177) occurs at 
5 x 10* light years. The maximum power corresponding to 
the proper time is given by the substitution of die coordi- 
nate radius, the gravitational radius r g , and the coordinate 
power maximum into Eq. (179). The power maximum in 
the proper frame occurs at 



t =r 5 x 10 9 tight years 



L 3J2 



x 10" light years 
x 10" light years' 



t = 880x 10* light years. 
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(180) 



cost 



2m 



5 x 1 (Plight years, 



| light years. 



(177) 



23 The Schwarzschild metric gives the relationship between 
the proper time and the coordinate time. The infinitesimal 



The power maximum of the current observable universe is 
predicted to occur on the scale of 880 x 10* light years. 
There is excellent agreement between the predicted value 
and the experimental value of 600-900 x 10* light years 
[31]- 
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Fig. 19. The differential expansion of the light sphere due to the acceleration of the expansion of the cosmos as a Section ^ time. 



34. The expaua^onfowtnctf on acceleration, N 

The expansion/contraction acceleration rate, H, as shown 
in Fig. 19, is given by the time derivative of Eq. (169). 



H =2n 



GfTt\J 



( 2ns 



N=/f. 



= 78.7 cos 




( s-o.x^mpc )^^ (18l) 

The differential in the radius of the universe, AH, due 
to its acceleration is given by AM = 1/2K/ 2 . The differen- 
tial in expanded radius for the elapsed time of 
t = 10 10 light years corresponds to a decease in bri| 
of a supernovae standard candle of about an order 
nitude of that expected where the distance is tak< 
This result based on the predicted rate of accei 
expansion is consistent with the ex; 
[36-38]. 

Furthermore, the rmcrowave bad 
obtained by the Boomerang tefc 
a universe of nearly flat 
of its expansion. The data is 
radius of the universe 
the cornniencement of 




35. Power 
background 




a large offset 
in size smce 
10 billion years ago. 



mkrowaTe 



When the TBiwaTV reaches the maximum radius corre- 
sponding to the maximum contribution of the amplitude, 
ro, of the time harmonic variation in the radius of the uni- 
verse, (Eq. (166)), it is entirely radiation filled Since the 
photon has no gravitational mass, the radiation is uniform. 
As energy converts into matter the power of the universe 
may be considered negative for the first quarter cycle start- 



ing from the point of 
(187), and spacettme 
gravitational field from 
wave front As the 
the gravitational 
interference of the 
which are 
variation 
the 
sli 






given by Eq. 
Eq. (161). The 
travels as a light 
to a minimum radius, 
Eq. (167), constructive 
nal fields occurs for distances 
litude, n>, of the time harmonic 
of the universe for the times when 
according to Eq. (187). The resulting 
density of matter are observed from 
Sphere. The observed radius of expansion is 
the radius of the light sphere with an origin 
point when the universe stopped contracting and 
ed to expand. The spherical harmonic parameter { is 
en by the ratio of the amplitude, rt>, of the time harmonic 
variation in the radius of the universe, (Eq. (166)) divided 
by the present radius of the light sphere where the universe 
is a 3- sphere unrverse-Riemannian three-dimensional hy- 
p e i space phis time of c on stant positive curvature at each 
/--sphere. For t » 10* light years « 3.069 x 10* Mpc, the 
fundamental i is given by 



,_n> 2xl(r*kgcV4ttG 



1.97 x 10 11 light years 
10 10 light years 



197. 



(182) 



The number of constructive interferences is given by the 
maximum integer of the ratio of the amplitude, n>, of the 
time harmonic variation in the radius of the universe, (Eq. 
(166)) divided by the minimum radius, the gravitational 
radius (Eq. (167)). The number of peaks are 



5 



2(?mu/c i 



1,97x10" light years 
3.12 x 10" light years 
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Table 2 

Predicted harmonic parameters ( and relative intensities /(n) as a 
function of peak n 

* I(n) b 



197 

591 

788 

985 

1182 

1379 



1 

0.50 
0.33 
0.25 
0 20 
0.17 



§ Eq. (184). 
b Eq, (188). 



The peaks are predicted to occur at the fundamental phis har- 
monics of the fundamental- integer multiples, /! = 2, 3, 4, 5, 
and 6, of the fundamental C — 197. 



^=197 (fundamental X 



(184) 



✓ = 197 + /iI97 ««2, 3,4, 5, and 6 (harmooksV 

From Eq. (184), the predicted harmonic parameters £ are 
given in Table 2. 

The harmonic peaks correspond to the condition that the 
amplitude of the harmonic term of the radius of the universe 
ro(n) is a reciprocal integer that of the maximum amplitude 
n>. Thus, n>(n) is given by 



2x10* «* 



1.97 x 10" light years 
n 



(185) 



23 



The power flow of radiant energy into mass 
as the radius contracts, and the relative intensities 
peaks follow from the power flow. The relative in] 
are given by the normalized power as a 
the time at which die magnitude of the 
harmonic term of the radius of the universe 
Eq. ( 1 85) corresponding to each coi 
constructive interference occurs. Si 
point of the maximum 
entirely radiation filled and the 
which the magnitude 
of the radius of the 
follows from Eq. (1 



ro(*)^ = 
rt 



'G) 

'G) 




by 

which 
at the 
universe is 
the time at 
harmonic term 
ftven by Eq. (185) 




, , 9.83 x 10' 

/(/!) = - COS 



2* 



a 1 564 X 10" cos' 



I years 
I years. 



(186) 



The power of the universe as a function of time is given by 
Eq. ( 174) and is shown in Fig. 17. To express the negative 
power flow relative to the radiant energy of the universe 
corresponding to the conversion of energy into matter, the 
power of the universe as a function of time may be expressed 
as 



c * ( 
- —-COS — r 

4nG \9.83 



Ai(0 

^u(0=-2.9x 10 51 cos^ 



Int 



9.83 x IV. ^i) '■ 



x 10" years 

in 



where / = 0 corresponds to the time when the universe 
reaches the maximum radius corresponding 
imum contribution of the amplitude, r 0 , 
monk variation in the radius of the unive 
At l - 0 as defined, the universe is entire 
and the power into particle production^ 
r = (n/2)/(2*/9.83 x 10 n years), 
particle production is in balanc^fcwith 
conversion, and the latter dg 
cycle. 

The relative mtenajfta^Kgjvlh by substitution of 
Eq. ( 1 86) into Eq. ( V is nkmalized by the magnitude 
of the maximum rx?Sff which occurs at the maximum 
radius. Tlius^the^lativratensities are given by 




/(n)=cos 



1 . fix 10"cos" l (i)y ears) 
9.83 x 10" years 



(188) 




jT&f relat3|#tntensities /(») as a function of peak n are given 
; in feb 2. 

. The cosmic microwave background radiation is an aver- 
JSe temperature of 2.7 K, with deviations of 30 or so uK 
™ different parts of the sky representing slight variations in 
the density of matter. The measurements of the anisotropy 
in the Cosmic Microwave Background (CMB) have been 
measured with the Degree Angular Scale Interferometer 
(DASI) [40]. The angular power spectrum was measured in 
the range 100 </ < 900, and peaks in the power spectrum 
from the temperature fluctuations of the cosmic microwave 
background radiation appear at certain values of ( of spher- 
ical harrrjooics. Peaks were observed at ** ss 200, £ « 550, 
and / ss 800 with relative intensities of 1, 0.5, and 0.3, re- 
spectively (Fig. 1 of Ref [40]). There is excellent agreement 
between the predicted parameters given in Table 2 and the 
observed peaks. 



36. The periods of spacerJme expansion/contraction and 
particle decay/production for the universe are equal 

The period of the expansion/contraction cycle of the 
radius of the universe, f, is given by Eq. (162). It follows 
from the Poynting power theorem with spherical radiation 
that the transition lifetimes are given by the ratio of energy 
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and the poitfdr of the transition (Eqs. (60)-(61 )). Exponen- 
tial decay applies to electromagnetic energy decay 

h(t) = t' {xrr *u{ty (189) 

The coordinate time is imaginary because energy transitions 
are spacelike due spacejbme expansion from matter to en- 
ergy conversion. For example, the mass of the electron (a 
fundamental particle) is given by 
2n— >lc 2it — 



References 



= ia~ ] sec, 



(190) 



where p, is Newtonian gravitational velocity (Eq. (132)). 
When the gravitational radius r t is the radius of the universe, 
the proper time is equal to the coordinate time by Eq. (142), 
and the gravitational escape velocity v t of the universe is 
the speed of light Replacement of the coordinate time, r, by 
the spacelike time, it, gives 



M0 = ^(«' i(,/ry ] 



2n 
= cosy/, 



(191) 



where the period is T (Eq. (162)). The continuity con- 
ditions based on the constant maximum speed of light 
(Maxwell's equations) are given by Eqs. (143)- (144). The 
continuity conditions based on the constant maximum speed 
of light (Schwarzschild metric) are given by Eq. (145). 
The periods of spacettme expansion/contraction and par- 
ticle decay/production for the universe are equal because 
only the particles which satisfy Maxwell's equations and 
the relationship between proper time and coordinate time 
imposed by the Schwarzschild metric may exist 



37. Wave equation 

The general form of the light front wave equation ig 
by Eq. (124). The equation of the radius of the univ 
may be written as 

» - ( 2Gmj j. cmu \ 
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